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PREFACE 
This dissertation is designed to provide a basis from which to 
question or challenge the generally accepted belief that there is 
no connection between visual system disorders and psychological 
dysfunction . This view is prevalent among mental health 
professionals. 
Presented is a review of literature generally available to 
mental health professionals . Hopefully this approach will help 
develop their confidence in the concept. Much of the information 
provided in this paper will seem like a foreign language to 
Optometrists and Ophthalmologists. This is a typical experience 
when exploring the literature of another profession . I believe it 
is the gap in communication (jargonism and specialization) that has 
separated the Visual and Mental Health sciences for so long . 
This review is designed to connect some of the Psychological 
research associated with vision. The material suggests that in some 
ways mental health may depend on the status of the visual system . 
To really find out the two professions are going to have to treat 
patients together and publish the results of their cooperative 
efforts . I feel that in many cases patients will benefit from the 
synergistic e f fect of psychological and visual therapies. 
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ABSTRACT 
A Psychologically based literature reviev that explores the 
dependence of mental health status upon visual-perceptual 
dysfunction . The visual-perceptual system is reviewed. 
Associations are discussed concerning schizophrenia, affective 
disorders, depression, personality disorders, dyslexia, attention 
deficits, psychosis, neurosis, low self esteem, emotional 
immaturity . 
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THE RELATIONSHIP l3E1WEEN VISUAL-PERCEPTUAL DYsFtJNcnoN AND PsYOJOLOGICAL DISORDERS: A 
LITERATURE REvmw 
INTRODUCTION 
If you were afflicted with a visual system disorder 
would it be reasonable to expect that you might end up with 
a psychiatric disorder? Siever and others (1984) have 
demonstrated that visual disorders and psychiatric problems 
are clearly related. Biaggio and Bittner (1990) stated 11 
there are a number of vision conditions that have a 
psychological component and, similarly, some psychological 
conditions that may be complicated by vision difficulties . .. 
(p1313). However, there were very few studies reported that 
demonstrated that a disorder in the visual system could 
cause a psychiatric problem. Flach and Kaplan (1983) 
determined that a widespread assessment of visual-perceptual 
relationships to psychiatric disturbances has never been 
done through any systematic research effort . In contrast, 
the research li ·terature is replete with information 
describing and evaluating the very complex and highly 
integrated visual-perceptual system in normal individuals. 
In spite of this, our knowledge of the relationship of a 
functional and properly developed visual system to a healthy 
psychological state is still very limited. This paper will 
examine the question posed above by exploring the visual-
perceptual system, identifying relevant malfunctions, 
defining psychiatric disorder, and finally by reporting 
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research studies that treat this subject in ways that may 
enlighten us to the answer. Most of the materials 
referenced in this dissertation are readily available from 
the psychological or psychiatric literature base. 
10 
CHAPTER 1 
ELEMENTS OF THE VISUAL-PERCEPTUAL SYSTEM 
Light ~nters the eye by passing through a cornea, the 
aqueous humor, a lens, the vitreous humor and finally 1s 
absorbed in the rods and cones of the retina. A small upside 
down image of the world outside is projected in focus onto a 
screen, the retina. There are two generalized areas on the 
retina: a central area (fovea) of high resolution and acuity 
and sensitive ·to color, and a peripheral area concerned with 
motion and low light sensitivity. An important point to be 
aware of is that the retina is an everted protuberance of 
the brain and processing of information begins at this point 
(Chamberlain, 1983; Kaufman, 1974). In the rods and cones of 
the retina electromagnetic energy (light) is transformed 
into chemical energy and finally to electrical or neural 
impulses via a chemical intermediary called rhodopsin. This 
transduction of light into neural impulses is relayed, 
inhibited, excited and processed in the retina by horizontal 
cells, bipolar cells, amacrine cells and finally as a coded 
electrical message away from the retina by way of ganglion 
cells through the optic nerve. Retinal ganglion cells form 
the optic nerve which radiate out toward various sites in 
the central nervous system. Among these sites are the 
suprachiasmatic nuclei of the hypothalamus, the accessory 
optic nuclei (discussed later), the pretectum (involved with 
pupillary activity), the superior colliculus, and the dorsal 
and ventral geniculate nuclei of the thalamus. Major sensory 
system integration and relay occurs in the various thalamic 
nuclei. Geniculate cells project to the visual cortex in the 
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occipital lobe of the brain via the optic radiations. The 
superior colliculus feeds back to the pulvinar, a nucleus in 
the thalamus, which then sends visual information directly 
to the visual cortex. The superior colliculus is divided 
into a dorsal portion which is retinotopically mapped and 
which may be responsible for the phenomenon of "blind 
vision". There is also a ventral portion of the colliculus 
associated with launching of rapid eye movements . In the 
frontal lobes of the brain there are eye fields (Brodman 
area 8) concerned with eye movements that project to the 
basal ganglia, thalamus, pretectum, superior colliculus, and 
mesencephalic and pontine reticular formations. The frontal 
eye fields receive projections from area 7 of the posterior 
parietal lobe which is also involved with visual and 
oculomotor processes. Parts of the parietal cortex may be 
dedicated to the process of attention. 
In a more simplistic view Plum (1982) describes how the 
neural impulses generated on the left side of the retina of 
the right eye cross over at the optic chiasma and assemble 
in tandem networks with the impulses from the left side of 
each eye. The optic tract enters the main body of the brain 
stem through the lateral geniculate nucleus of the thalamus. 
In this region complex reflex and feedback reactions are 
initiated. Neuronal signals are then transferred on to the 
visual cortex (occipital lobe) of the left brain hemisphere 
by way of the optic radiations and neural pathways. A 
duplicate system exists for the right half of each retina of 
each eye. Commenting on the complexity of this system 
Ornstein (1985) wrote " ... how all this becomes visual 
experience somewhere in the brain is still a great mystery" 
(p. 198). 
The visual receptive system is dependent upon several 
functions: balanced and coordinated use of both 
eyes(oculomotor system), the capacity to vary and maintain 
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focus (accommodation), the proficiency to coordinate eye 
tracking on a continually moving target (smooth pursuit eye 
movement), the capacity to place the object of regard on the 
fovea quickly (saccadic eye movements) and the ability to 
maintain eye position on a stationary target (microsaccades, 
slow drifts) (Lieberman,1984). 
Functional visual problems can be grouped into four 
main categories: eye-movement, focusing, eye teaming, and 
motor dysfunction (Seiderman, 1984). Abnormalities in eye 
movement can occur at five levels: the eye muscles, the 
junctions for nerves that control these muscles, the 
oculomotor nerves and the three paired nuclei in the brain 
stem, and the nervous mechanism that yokes parallel eye 
movement (Plum, 1982). Other categories of functional 
disability are blindness due to exclusion of light (e.g. 
cataracts) and hysterical blindness due to psychosomatic 
conversion reactions. 
Perception is a process that gives meaning to a 
sensation. Perception is not simply a part of a detection 
system. It is also a process of integrating and organizing 
features of a visual image locally and in it•s environment. 
Perception is modified by factors such as detector 
sensitivity, motor and response attributes, motivation, 
arousal, attentional state, past experience and learning 
(Sharp, 1983). Visual perception is involved with cognitive 
tasks: recognizing familiar objects, discriminating 
differences, seeing part-whole relationships, detecting the 
object of interest from its background, registering spatial 
relationships, and maintaining a form constancy (Lieberman, 
1984). The visual system works in concert with the other 
perceptual systems through feedback loops, cues, and reflex 
paths. The other perceptual systems are tactual, auditory, 
(Zaba, 1985), vestibular (Jones, 1983), gustatory, olfactory 
and kinesthetic. 
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The perceptual system manages receptive stimuli and 
assigns meaning through cognitive processes. The receptive 
and cognitive systems must work or an inadequate perception 
will occur (Zaba, 1985). If a portion of the perceptual 
system is dysfunctional disruptive information could be 
obtained that would lead to negative impacts during 
cognitive assimilation. By definition, when something goes 
wrong in any part of the visual-perceptual system we have a 
visual system disorder. It is inaccurate to associate visual 
system disorders only with malfunctions in the receptive 
system. 
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CHAPTER 2 
ELEMENTS OF PSYCHOLOGICAL DISORDER 
What are psychological disorders? Psychologists see 
disorder manifested as a result of biological, cognitive and 
environmental factors. Inadequate sensory input arising from 
a biological anomaly could bias a person toward a 
psychological disorder (Ornstein, 1985). The medical world 
treats mental illness as a disease: it has an internally 
active cause that externalizes itself through behavior. 
Abatement relies on a medical cure. The psychological model 
of mental illness indicates that behaviors stem from mental 
factors and processes of which we are not aware (Karle and 
Binder... 1984) . As a causa·ti ve agent visual-perceptual 
disorders conform to the above definitions for cause. 
Psychiatric disorders are derived from often unseen 
biological (oculomotor ... accommodative) and cognitive causes 
of internal origin which can be cured through vision therapy 
and orthoptics, (Flach and Kaplan ... 1983). 
Listed below are psychological disorders that were 
considered by the authors listed in this review to be 
related to visual-perceptual malfunctioning. 
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Table 1 . Psychological disorders and the DSM III codes 
associated with visual-perceptual dysfunction. 
DISORDER/SUBTYPE 
Schizophrenia 
Paranoid 
Residual 
Affective Disorders 
Major depressive,recurrent 
Dysthymic 
Bipolar Manic depression 
Personality Disorders 
Hysterical 
Borderline 
Atypical 
Alcohol dependence 
Dyslexia 
Learning Disability 
Attention Deficit Hyperactivity Dis. 
Reactive Psychosis 
Neuroses 
General Anxiety Disorder 
Depressed Mood 
Hypochondriacal 
Hysterical Conversion 
Phobic 
DSM III CODE 
295.3 
295.6 
296.3 
300.4 
296.3 
301.5 
301.5 
301.89 
303.9 
315.0 
315.90 
314.01 
289.80 
300.02 
300.40 
300.70 
300.11 
300.29 
Symptoms and Probable Associated DSM III Code 
Hypomania 
Mania 
Low self esteem 
Introversion 
Emotional immaturity 
Acting-out 
Loneliness 
Frustration 
Irri tabi 1 i ·ty 
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300.4 
300.4 
309.90 ... 313.2 
309.83 
315.90 
313.81 
CHAPTER 3 
VISU!l-PERCEPTUAl DYSFUNCTION AND PSYCHOLOGICAl DISORDERS 
SCHIZOPHRENIA 
A number of studies have been published that 
describe the relationship between the visual-perceptual 
system and schizophrenia (6,7,8,9,28,33,48,61). 
Schizophrenia manifests itself in the visual system as 
impaired smooth pursuit eye movement and a defective 
saccadic system. This type of work was initiated in 1973 by 
Holzman and is continued today by many others. 
In studies of eye tracking patterns in schizophrenia 
(Mialet and Pichot,l981) it was learned that there was a 
greater number of saccadic eye movements during pursuits 
than in normal controls. To a lesser extent more saccadic 
movements were seen in patients diagnosed as having reactive 
psychosis, neuroses and personality disorders. No positive 
cause could be determined in these patients. Malfunction of 
inhibition systems was hypothesized as the cause of 
increased saccadic eye movements in schizophrenics. 
Brezinova and Kendal (1977) concluded in their studies 
that smooth pursuit eye movements were disrupted in the same 
way in schizophrenics and normals under distress implying 
attentional factor as the cause of disruption in eye 
movements. 
Studies of 172 psychiatric patients by Karson (1979) 
revealed high rates of staring, pursuit breaks and lateral 
glances in schizophrenics. In that study other researchers 
who support these observations are cited. Karson believes 
17 
that attention deficits or anxiety could be responsible for 
these signs. 
Experimental evidence by Wertheim and others(1985) 
indicate that thresholds for visual perception of movement 
are high in schizophrenia and is caused by noise in the 
central vestibular areas. A result of this deficit is that 
exact locations are misperceived. Systems are variable and 
can't be recalibrated~ thus distortions remain unchecked. 
If this happens in childhood the distortions could hamper 
the development of a persons ability to test reality. The 
" ... disorder might leave a person more receptive to 
hallucinatory experiences~ i.e.~ to the development of 
schizophrenia" (p 1207). 
Braff and Saccuzzo (1982,1985) found that slow 
information processing during the first few hundred 
milliseconds following stimulus intake~ as measured in 
backward visual masking studies, is a characteristic of 
schizophrenia. It was hypothesized that this results in 
abnormal attention and information processing leading to 
breakup of thought patterns. The location of the breakdown 
remains obscure at this time. We know that visual 
processing begins very early in the retinal ganglion layer 
and that transmission rates of neural impulses to the visual 
cortex are on the order of a few hundred milliseconds. In 
further studies Braff (1989) associated attentional 
impairment, rates of information processing, and 
dopaminergic over activity to the negative symptoms of 
schizophrenia. He reports that usual procedures for 
screening stimuli is lost when information processing 
functions deteriorate. Thought fragmentation and psychosis 
result. Specifically, the system that identifies a stimulus 
has a high threshold resulting in poor information 
process1ng. 
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In a study by Schwarzkopf and others (1988) that 
compared schizophrenics to normal controls, it was 
determined that Visual Evoked Potential (VEP) latencies, 
N140 and P200 waves, were abnormal. The VEP is the measured 
electrical discharge that occurs in the brain as a result of 
a stimulus to the retina. 
Results of studies by Shagass and others(1974) suggest 
that poor eye tracking performance (pursuits) is rather 
prevalent in psychiatric patients. Attentional factors were 
presented as an underlying cause but this could not be 
substantiated. Current evidence does not support the 
contention that there is a common mechanism responsible for 
deviant eye movement skills. 
An extremely well documented case study was presented by 
Flach (1990). He described the experiences of a child that 
was mis-diagnosed as schizophrenic and institutionalized for 
ten years from the age of 14. Her father was an emminent 
clinical Psychiatrist. Although she was exposed to the very 
best therapies available from mental health professionals 
her condition continued to deteriorate. An extensive eye 
examination revealed severe visual dysfunction. Her 
recovery was realized through use of prisms, visual therapy 
and developmentaly oriented visual-perceptual retraining . 
PALINOPSIA 
Gates and others (1988) described palinopsia as the 
persistence or recurrence of visual images after the 
stimulus is taken away. An apparent hallucination takes 
place that is similar to those in psychiatric disorder. 
Result is severe paranoia, anxiety which develops into a 
psychiatric condition if not relieved or explained. 
Palinopsia can present as schizophrenia, Peroutha (1982) . 
Gates•s paper reports palinopsia presenting as major 
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depression with agitation and psychotic features. A 
palinoptic patient was discovered to have a bilateral right 
visual field deficit of homonymous hemianopsia caused by a 
large, left occipital lobe infarction. It was also 
suggested that visual memory could be the source of 
hallucinatory images. Newark (1987) discovered that in 
patients diagnosed with occipital lobe seizures of vascular 
origin or trauma experienced palinopsia, sensations of eye 
movements, moving lights and colors, darkness, blinking 
lights, hallucinations, forms and scenes, fright and 
depersonalization. 
SCHIZOPRENIC, DEPRESSIVE, PERSONALITY DISORDERS 
In a study by Flach and Kaplan (1983) it was reported 
that 66% of patients diagnosed as having a psychiatric 
disorder (32 of 48 randomly selected patients) also had 
visual-perceptual dysfunction. In a normal population these 
same problems occur only 9% of the time . They identified 
three types or levels of dysfunction. Level I was called 
vergence dysfunction and was characterized by the eyes 
taking too little or too much time to converge or diverge 
from the object of interest . Accommodation (focusing) 
problems may also occur at this level. Level II was referred 
to as spatial organization dysfunction. It included Level I 
dysfunctions and was characterized by a loss in depth 
perception. Level III or spatial orientation dysfunction, 
included Level I and II dysfunctions as well as problems 
that determined an accurate sense of position. Table 1 
depicts the relationship between visual-perceptual 
dysfunction and psychiatric diagnosis. The most outstanding 
feature in this table is the correlation between major 
depressive disorders and alcoholism with Level II and III 
dysfunction. The authors explained that an intense ''episode 
20 
of psychobiologic disruption"(p.310) may compromise the 
visual or perceptual systems and sometimes the patient does 
not recover. Stuck with a perceptual system problem they are 
faced with a persistent psychopathological state. 
Table 2 . The Incidence of Visual Perceptual Dysfunction by 
Psychiatric Diagnosis (DSM-III) 
Level of Visual Perceptual Dysfunction 
II** II*** 
---------------------------------------------------------------No 
Diagnosis 9 0 0 
5chizg:ub.x:f::niQ di§g;r.:gf;};r.:§; 
Paranoid (295 . 3) 0 0 2 
Residual (295.6) 0 2 2 
afff::Qti~~ ai~Qx:d~x:§; 
Major depressive, recurrent (296.3) 4 14 5 
Dysthymic (300.40) 6 0 0 
Bipolar.manic depression (296.3) 1 0 0 
General anxiety disorder (300.02) 3 0 0 
£er~gnalit~ di§g;r.:der~; 
Hysterical (301 . 5) 1 0 0 
Borderline (301.5) 0 1 0 
Atypical (301.89) 1 2 1 
Alcohol dependence (303.9) 0 2 1 
(Flach and Kaplan, 1983), *Accommodation and Vergence problems, 
**Spatial Organization and Level I problems, *** Spatial 
Orientation and Level I and II problems. 
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MANIA 
Sievers (1984) found that individuals with a low 
accuracy tracking capacity showed a higher incidence of 
hypomania and mania than normal eye trackers. He learned 
that eye tracking disorders were related to low self-
esteem, paranoia and introversion. There was no difference 
in occurrence of major or minor depression, anxiety 
disorder, alcohol or drug abuse, and borderline personality 
disorders between high and low accuracy trackers. This study 
is supportive of Flach and Kaplan's study in that it 
indicates the specificity of visual system dysfunction as 
well as a relationship to a diagnosable psychiatric 
condition. 
STRESS 
People who are subject to perceptual, cognitive, or 
oculomotor dysfunction are subject to stress. Mayou (1983) 
relates that chronic stress and social difficulties may 
result in unusual reactions and behaviors. The behavior may 
be neither normal nor grossly abnormal and could result in a 
condition that would be considered to be neurotic. 
Julien(1983) explained that a feeling of powerlessness can 
overcome people who are affected by trauma and stress. The 
person may exaggerate and distort perceptions which may lead 
to a loss of contact with reality. This may result in an 
affective disorder or a form of depression. 
Referring to children, Massaro (1984) pointed out that 
when listening to someone speak a child is aided by 
appearance, movements, and visual context. Words are 
recognized when a match between sound and visual stimuli are 
made against a prototype in memory. It is well known how 
important facial expressions are in communicating emotions. 
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Not having access to all the information because of a visual 
disorder depri vas the listener and ·this could be stressful. 
A defective visual system that reports inaccurate 
information can be confusing and perhaps stressful to 
children. 
Taylor (1984) discovered that children tend to accept 
things the way they are perceived. When an illusion distorts 
an object they will report that image without transforming 
the image to conform better with the real world. They rely 
on appearance to judge size, color, and shape. 
According to Stotland (1984) stress can result from 
having too much or too little stimuli. It is a severe strain 
to overload or to deprive our systems of normal amount of 
stimulus. Stress has been known to cause changes in body 
chemistry, high blood pressure, anxiety, alcoholism and 
death. 
BLINDNESS 
Evans (1984) reported that severely deprived persons 
were the blind. They were found to suffer from depression 
(6% of the blind population) and loneliness (20% of the 
blind population) . Kauwauchi and others (1983) found that 
blind people and the visually impaired were not accepted by 
people who did not have regular eye contact with them. Not 
being accepted by others has a negative effect on our self 
image. This could result in an unhealthy mental state. 
Mangold and Mangold (1983) reported that since visually 
impaired women cannot compare their anatomy to other females 
they often misrepresent their physical appearance and 
subsequently derive a distorted self image. They often 
cannot accomplish tasks that very young children have 
mastered ... this can be crushing. The visually impaired often 
take the literal meaning of what is said to be "gospel". 
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They can't see the context of a comment and so they often 
misunderstand people which results in more confusion and 
stress. 
LEARNING DISABLED 
The learning disabled are also victims of visual system 
dysfunction. Stotland (1984) reported that 2-4% of the 
international population have severe disability in 
interpreting text (dyslexia)~ writing (dysgraphia), and math 
(dyscalcula) . In those three areas 15% of the world 
population show poor skill acquisition. 
Heskel and others (1984) explained that literally 
speaking dyslexia is a reading disability, however it is 
more accurately a disorder of perception. Reading 
disabilities are classified as resulting from refractive 
errors, convergence inadequacy, or perceptual dysfunction. 
Corey (1984) found that children and adults who have 
learning disabilities perceived themselves to be "different" 
( p 2 91) . I ·t is obvious to them that their performance was 
not as good as that found in normal individuals to whom they 
compared themselves. Unable to be as successful, they 
developed a negative self-image and as a result their self 
esteem deteriorated. Eventually they stopped competing and 
even avoided doing normal activities. This fed on itself and 
emotional disorders followed, social contact was avoided, 
and psychosomatic disorders began. 
Lovegrove and others ( 1980) discovered ·that disabled 
readers were found to have abnormal Visual Information 
Store(VIS) at low and high image frequencies. The extent of 
the problem decreases with age and so is developmental in 
nature. Their results imply that normal readers have short 
VIS related low frequencies in their peripheral vision to 
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help guide the reader to central vision. This does not 
occur in many reading disabled. 
In a paper by Clifton-Everest (1976) it was pointed out 
that dyslexics never learn to use ·the sequential structure 
of a written word because of a lack of visual skills. 
Visual features are not efficiently extracted and processed 
in visual manner. 
In a study by Black and others (1984) abnormal saccadic 
components were exhibited in smooth pursuits in 25% of poor 
readers aged 8 to 13 years. Some good readers can 
demonstrate poor eye movements and some poor readers can 
perform well in eye movement tests. 
Lovegrove and Brown (1978) pointed out that in disabled 
workers that the duration of visual information store is 
quite long but the rate of transfer is slower than normals. 
The aut,hors had no hypothesis on the origin of the lag. 
Experiments by Bradcock and Lovegrove (1981) were 
completed comparing normals and 14 year old specific reading 
disabled. Their study suggests differences in basic visual 
processes. Differences in visual persistence and contrast 
processing were observed. Other studies are cited that 
indicate differences in visual processing between the 
groups. A contrast effect (variable persistence) was 
demonstrated as a function of spatial frequency. Longer 
fixations of inter fixations intervals negated the above 
process. However, the persistence effect was more obvious 
at the usual fixation duration while reading. Arguments 
were presented that imply that the specific reading disabled 
are affected more by repeated retinal stimulation 
(adaptation effects) due to repeated presentation of 
material of uniform spatial frequency in successive 
fixations. Several studies are cited that argue that test 
task presentation explains the difference between the 
25 
groups . Bowling and Lovegrove (1980) indicate persistence 
is a result of a two component system; retinal and cortical. 
The work of DiLallo (1983) considered differences in 
dyslexic and normal populations with regard to early phases 
of visual information processing. He suggests that a 
dyslexic takes more time to recover from the after-effects 
of neural activity from stimuli. This results in long 
recovery periods. Visible persistence was longer in 
dyslexics especially when serial stimuli was focused at the 
same retinal locus. The paper cited several studies ·that 
reported long persistence in dyslexics. DiLallo and others 
( 1983) report tha·t most reading models are seen as sequences 
of neural processing that evolves from peripheral to central 
levels . They examined processing rates to account for 
deficits in dyslexia. Using backward masking techniques 
they found slower rates of visual information processing in 
dyslexic children. In temporal integration tasks image 
persistence was longer in dyslexic children. Their results 
suggest that the visual systems of dyslexics take longer to 
recover from ·the effects of visual stimulus. 
The studies of Stanley and Hall (1973) verified slow 
rates of visual information processing in dyslexics. In 
experiments involving manipulation of interstimulus 
intervals significant differences were measured between 
dyslexics and normal controls. This occurred during early 
stages of visual information processing. It takes and extra 
30-50 milli seconds of stimulus separation before 
integration of the stimulus can occur. The authors feel 
that the scan and retrieval processes are implicated. This 
was not substantiated however. The described phenomenon is 
limited to tasks requiring memory for visually perceived 
information. 
Lyle and Goyen (1975) submitted experimental evidence 
comparing retarded and normal readers less than 8.5 years of 
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age. Their study indicated that exposure time, not 
complexity of stimuli, governed success while reading. They 
concluded that a visual-perceptual problem was the cause. 
They cited other researchers that reported visual-perceptual 
problems in retarded readers. Their experiments also 
indicate there is no problem in storage of stimuli in short 
term memory but is due to input processing of visual 
information at rapid exposures. 
Smith and others (1986) explained that X cells and Y 
cells are neurons located in the Lateral Geniculate Nucleus 
that transfer information from the retina to the brain. X 
cells yield a sustained signal to the cortex. These signals 
are linear and spatially summarized and are responsible for 
pattern vision. Y cells are transient cells that respond to 
the signal going on and off and are fast conducting axons 
that don•t summate linearly. Brietmeyer (1980) indicates 
that Y cells inhibit X cells which are responsible for 
persistence. It is suggested that a decrease in the 
inhibitory effect of theY cells on the X cell could be 
responsible for image persistence in dyslexics. Stone and 
Fukuda (1974) found that Y cells have afferents to the 
superior colliculus in mammals and primates that were 
involved with eye movements. Smith and others (1986) found 
no abnormal Y cell function in dyslexics but their 
experiments may indicate slower visual processing of a 
general nature. 
Geiger and Letvin (1987) ascertained from their studies 
that dyslexics learn to read letters outside the foveal 
field, in the periphery rather than in foveal fields as 
normal readers do. The learned strategy can be changed to a 
more normal pattern. Their experiments indicate visual 
information is not lost in early visual processing. A 
reorganized visual strategy can be obtained by integrating 
eye-hand coordination tasks to verify perceptions. 
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Levinson {1989) used an optokinetic based tracking 
method to investigate cerebellar-vestibular dysfunctioning 
learning disabled or dyslexics. He compared them to normal 
controls. They found movement illusions ... reduced fixation, 
tracking, and perceptual or visual-span scores. Levinson's 
study produces references that suggest that fixation, 
tracking ... and eye placement errors are responsible for 
reading errors and that conceptual or agnostic 
dysfunctioning should be minimized. 
Pavlidis (1978,1981) pointed out that dyslexic children 
demonstrate erratic eye movements during reading. Flax 
(1973) states that mechanistic aspects of vision 
(binocularity, accommodation, eye aiming) are vital to 
reading efficiency and that inadequate development of 
visual- perception makes it difficult to " ... develop 
fundamental word recognition skills" (p. 61). 
A paper by Rayner (1985) presented arguments that 
criticize conclusions of those experimenters that suggest 
that eye movements cause dyslexia. He suggests that erratic 
eye movements reflect the difficulty of cognitive processing 
of the task. His study suggests that language deficits are 
the cause of dyslexia. In a subgroup of dyslexics (visual-
spatial), eye movement patterns intimate a problem in 
processing visual-spatial information. Vellutino (1987) 
asserted that dyslexia is symptomatic to the dysfunctioning 
of the system that stores and retrieves linguistic 
information rather than arising from the visual system. He 
stated that " ... memory for visual symbols representing words 
is mediated by the linguistic properties of these words, 
particularly by their meaning and sounds" (p.36). He 
finally conceded that the role of linguistic mediation and 
vision regarding dyslexia remains open. 
Kasenow (1985) claims that visual dysfunction can result 
in psychological debilitation in the form of decreased 
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academic performance, lowering of self worth. These factors 
ultimately contribute to delinquent behavior. Of 1000 
juvenile delinquents Kasenow studied only 5% had normal 
visual-perceptual systems. 80% presented with visual factors 
resulting in near point stress. This often leads to 
avoidance of near work, decreased processing abilities, 
errors, increased task time and discomfort. These symptoms 
result in 11 ••• frustration, acting out and poor self image 11 
(p.lOO). Recidivism decreased from 50-60% to 10% after 
remediation of visual system problems. Self concept and 
behavior changed after treatment to correct visual 
dysfunction. 
Bachara and Zaba (1976) learned in studies us1ng human 
figure drawings that children with visual perceptual 
problems were prone to emotional problems and learning 
disabilities. After treatment for visual-perceptual 
problems emotional indicators were significantly decreased. 
Figure drawings post-treatment indicated feelings of more 
security and less helplessness butat the same time it was 
noted that these same students ·~~ere more anxious while doing 
academic work. 
Researchers have documented improved performance in 
schoolwork and personality following remediation of visual 
dysfunction (Lyle and Bridgman .. 1959; Scobee, 1947). 
DEPRESSION 
Depression may be expressed in individuals who have 
cataracts or other conditions which restrict the intensity 
of light falling on the retina. Lewy (1982) found that a 
manic depressive was relieved of his symptoms after exposure 
to bright artificial light. Melatonin concentrations dropped 
from 123 pg/ml before exposure to 15 pg/ml after exposure to 
intense full spectrum light (Lewy .. 1980). Reichlin (1982) 
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explained that external lighting has an effect on the pineal 
gland through the retinohypothalamic tract which connects to 
the suprachiasmatic nuclei (a circadian oscillator). A 
neuronal pathway connects the suprachiasmatic nuclei to 
sympathetic neurons via spinal nuclei. This innervates the 
pineal gland where production of melatonin is controlled. In 
laboratory experiments with animals it was found that 
melatonin decreases endocrine function. Lewy (1982) feels 
that depression due to inadequate light exposure may be more 
extensive than is now accepted. 
Vasile and others {1988) explored brain electrical 
activity mapping(BEAM) on patients with melancholia and 
found that they exhibited abnormal visually evoked 
response (VER) . 
STRABISMUS 
Lipton (1970) reported that in normal populations the 
incidence of strabismus{ crossed or wall eyed) ranges from 
0.6% to 7.0% In mental health institutions strabismus 
ranges as high as 51%. Most strabismics develop their 
condition at about 3 years of age. Bettelheim and Sylvester 
(1949) concluded that early development of organ systems 
influences the later structuralization of the personality. 
Lipton stated that " Strabismus like any physical deficit 
may influence the personality in immediate and long term 
ways ... Long term effects manifest themselves in various 
areas of an individuals personality structure: his 
narcissism, choice of defense mechanisms, attitudes toward 
affect expression, fantasy life, certain ego and superego 
function and their development."(p.155). He goes on to 
elaborate on specific instances. For example because of the 
defective eye posture the mother-child relationship is 
distorted by aggressive over protection of the child. The 
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child is aware of this and is affected by this 
overprotection. Lipton also noted that normal interaction 
with others is usually affected by feelings of repulsion at 
the condition. The strabismic is perplexed and confused 
over this distorted interaction since the strabismic cannot 
observe the defect directly . Attempts to conceal the defect 
results in mannerisms that reflect constant readjustment of 
the ego identity. 
Since the strabismic condition is often intermittent and 
varying in degree there is a loss in trust of perception. 
This will affect ones physical stability, self perception of 
body image, view of reality and performance. This concept 
was recognized as long as 66 years ago when Schilder(1935) 
explained that the "the whole optic situation determines the 
feelings concerning our own body ... "(p.114). He went on to 
explain that if one misperceives the external environment 
one will not be able to reliably perceive the self. The way 
a strabismic feels about the outside world depends on 
accurate perceptions. In that same era Hartman (1939) 
stated "The establishment of both animate and inanimate 
object constancy is, like the body image, dependent on an 
"average expectable environment".". This may be more 
difficult for the strabismic. 
Anxiety reaction to the onset of strabismus were noted 
by Anna Freud(1952). As a reaction to the strabismus she 
noted neurotic symptoms and character disturbances. Several 
writers have noted that a positive correlation exists 
between strabismus and neurotic traits (Gaily, 1949; Guibor, 
1959; Harrington, 1947; Lion et.al., 1943; Schlagel and 
Hoyt, 1957; Stromberg, 1947). 
Pollie and others (1964) pointed out in their paper that 
reports from Ophthalmologists suggest strabismics have more 
psychological and personal problems than normal. However, 
comparisons between normals and strabismics using two paper 
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tests; California Test of Personali ·ty-Primary Fonn and 
Rorschach inkblots show no significant difference between 
the groups. Nevertheless, it was noted by school mental 
health workers and ·teachers that strabismics demonstrate an 
unusual number of behavior problems, speech difficulties, 
day dreaming and school absence. This study suggests 
further study to determine if children with visual 
dysfunction display more emotional problems than the general 
population. Fletcher and Silverman (1966) reported a study 
of 1,110 cases of strabismus in patients 6 months to 10 
years of age. They found hyperactivity, irritability, 
emotional immaturity and short attention plan. 
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CONClUSION 
As we have seen, the visual system includes perceptual, 
as well as receptive aspects. These systems are so well integrated 
within the brain that they seem to be a part of the brain itself . 
The cited research indicates that specific visual system disorders 
are related to but not necessarily the reason for schizophrenia. 
depression, alcoholism . paranoia, and introversion. It may be 
possible that disorders of the perceptual type along with 
functional vision difficulties can lead to psychological problems. 
The information presented indicates that this can happen as a 
result of stress, sensory deprivations, poor self-image, and a 
consequence of reading disabilities . Psychologists should become 
aware of the importance between visual system disorders and the 
mental health of their patients. In the future it may be useful 
for psychologists to work closely with experts in the fields of 
learning disabilities. Ophthalmology and Optometry to assess and 
mitigate the psychological effects of vision system disorders . 
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